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A GLOSSARY OF URANIUM- AND IHORTUM-BEARING MINERALS

by 

Judith Weies Frondel and Michael Fleischer

Introduction

The U. S. Geological Survey has for some tins been m&king a 
systematic surrey of data pertaining to uranium and thorium minerals 
and to those minerals which contain traces or more of uranium and 
thorium. This survey consists of collecting authoritative chemical, 
optical, and X-ray diffraction data from the literature and of adding 
to this data, where it is inadequate, by work in the laboratory. The 
results will be reported from time to time, and the authors welcome 
Information on additional data and names.

The first of a series of reports on these results is this 
glossary of uranium- and thorium-bear ing minerals. The glossary is 
divided into four groups: A, minerals containing uranium and thorium 
as major constituents; B, minerals containing minor amounts of uranium 
and thorium; C, minerals which, if investigated by modern analytical 
methods, might show uranium or thorium content; and D, minerals which 
are non-uranium- or non- thorium-bear ing, but which have been reported 
to contain impurities or intergrowths of uranium, thorium, or rare-earth 
minerals. Uranium is more widespread in its natural occurrence than 
generally has been supposed, and it is possible that the third group 
of minerals will give valuable information upon reinvestigation.

Such a glossary has long been needed to alleviate the con 
fusion which obscures the nomenclature of these minerals. For many 
of them the confusion will remain until more thorough research is done. 
Some species always may be subject to question as their type specimens 
have been lost and existing specimens bearing the species name have been 
found to be other substances (e.g., in group A, uranochalcite and 
voglianite). Structural formulas are given for most of the sdnerale. 
Oxide formulas are given where no good structural data are available. 
The glossary summarizes the state of our knowledge, as of August 1949, 
concerning the validity of all the included species. Identities and 
group relations are indicated. It might be well to relegate to obscurity 
the many synonyms existing in the literature.

In the index there are 325 entries which represent 81 species 
containing uranium and thorium as major constituents, 39 species con 
taining small amounts of uranium and thorium, 29 species which should 
be tested for uranium and thorium, and 13 species which have been re 
ported to contain impurities or inter growths of uranium, thorium, or 
rare-earth minerals. These four categories are shown in the index by 
reference letters.



For most of the minerals a reference has been chosen from 
standard reference books and easily available journals. Dana VI and 
Dana VII stand for the 6th and 7th editions, respectively, of Dana 1 a 
System of Mineralogy.

The authors wish to thank Dr. Clifford Frondel of the Depart 
ment of Mineralogy and Petrography, Harvard University, and Professor 
Esper S. Larsen, Jr., of the U. S. Geological Survey,, for tiieir sug 
gestions and critical reading of the manuscript.
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(c)
(D)

indicates minerals containing uranium or thoriun as najor constituents* 
indicates minerals containing Bdnor amounts of uraniue or thorium, 
indicates minerals which should be tested for uranium and thorium content, 
indicates Bdnerals which are non-vr&niti*- or non-tboriuHwbearing, but 
which have been reported to contain iwfurlties or inter growths of uranium, 
thorium, or rare-earth ainerals.
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Adelpholite(A)
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AncylitefC) .......
Andersonite(A) ....
Anglceobarite(B)

- hofcutolite ... 
Annerddite(A)
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BHlietlte(A)

see becquerelite ......... 9
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 » priorite ............... 15
Bloostrandinite(A)
= blo&strandin* .......... 15
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- betafite ............... 9

Bragite(A)
a fergusonite ............ 12

Brannerite(A) .............. 10
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see baddeleyite .......... 30
Britholite(C) .............. 27
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Brftggerite(A)

see uraninite ............ 1^
Busaite(C) ................. 27

Calcouranite(A)
* autunite ............... 9

Calciocarnotite( A)
* tyuyaasunlte ............ 1^

Calciosanrsklte(A) ........ 10
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see ndcrolite ............ 22
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see Tolborthite .......... 25
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see zircon ............... 25
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Carburan (B)

see anthraxolite ......... 21
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Carnotite(A) .............
Caryocerite(B)

see aelanocerlte .......
Cassiterotantalite(D)

sea tapiolite series ... 
Cenosite(C) ..............
Cerite(B) ................
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« pyrochlore ...........
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10

22

31
27
21

23

18

24
21

16

13

18
27
10

18

30

30

19
21
21

U 
10

18
10

25

16
21
10
10

30
11

Djalaite(A) ... 
Droogmnsite( A) 
Dufflontite(A)

  perovskite .,

Edwardsite(A)
  aonazite ... 

Eliasite(A)
9 goamite ..... 

EUsworthite(B)
see pyrochlore 

£nalite(A)
see thorite ... 

Endeiollte(B)
see pyrochlore 

Epilanthinize(A) 
Erdmannitt(C) ... 
Eremite (A)

  aonazlte ....
Erikite(C) ......
Eschwegite(A)

see euxenite . , 
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* ferguaonit* .......
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Koppite(B)
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s uranophane . 

Lanthanit«(C) .. 
Lesaiogite(C) .. 
Liebigite(A) ... 
Loparite(C)

see peroTskite 
Loranakit«(C) .. 
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see euxenite .
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Manganotantalite(D)
see columbite-tantalite 
series ................... 30

Ifarignacite(B)
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Ifasuyite(A) ................ 14
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MendeleyeTite(A)
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Microlite(B) ............... 22
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Haegite(B)
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see naitlandite .......... 14
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see uraninite ............ 19

Mohlite(A) ................. 15
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Huolaite(B)
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Oerstedite(B)
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= thorite ................ 17
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Pittinite(A)
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see saaarskite .........
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Priorite(A) ..............
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Randite(A)
see uranophane , 
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see fergusonite
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Sandre'site(A)
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Scapolite(D) ......
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Scovillite(C)

= rhabdophanite . 
Sefstromite(D) ....
Sengiertte(A)
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SklodowskiteU) .......
Sfcogbolite(D)

see taplolite series 
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Strueverite(D) .......
Studtlte(A) ..........
Swartzite(A) .........
Synchisite(C)

see parisite .......

Tachyaphaltite(B)
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Tantalite(D)
see columbite-tantalite
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Tanteuxenite(A)
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see tapiolite series ... 
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autonlte group .......
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GROUP A. URANIUM AND IHOKIUM 1GNERALS

5. M

Validity of species Is ques 
tionable; may be an inbomo- 
geneous alteration product.

U = 17.1*, Tfa = 1.8* 

Dana VII, pp. 806-807

pydroeuxeQJte - synonym of 
aspangabelte

Dana VII, p. 806

o2) ( 003) 3

U = 39.15*

Milton, C., U. S. Geol. Survey 
Personal communication

U = A9-7 to 56.2* 

Dana VI, pp. 857-858

JSii^SSi^Sl1^ - synonym of 
autunite

Me ta -au tuTil t/ e is the hydrate 
with 8H20

Fe(U02 ) 2 (PO^) 2 .8H20 

U *

Mineraiog. Mag., vol. 17, 
pp. 221-236, 1915

Chemie der Erde, vol. 12, 
pp. 433-450, 1939-40

Prondel, C., Harvard 
University

Personal communi cation

7*

18820 

9 s 27.8 to 29.2*

Milton, C., U. S. Geol. Survey 
Personal communication

U * 82.4*

Dana VII, pp. 625-627

BiUietite - variety of 
becquerelite

Am. Mineralogist, vol. 33, 
pp. 503-507, 1948

(U,Ca)(Cb,ta,Ti)309.HH20?

U = 16.3 to 24.5* 
Th s 1.0 to 1.1*

Dana VII, pp. 803-805

Bloastrandifc+ - synonym of 
betafite

U * 16.3*

Dana VII, pp. 803-305 

Mendeleyevite - titanian betafite 

If = 13-7* 

Dana VII, pp. 803-804

- synonya of betafite

U s 18.7*

Dana VII, pp. 803-805



10

8*

11.

HNERITE 
U,Ca,Fe,Y,

U * 39.3*, Th « 3.6* 

Dana VII, pp. 774-775 

CALCIQSAMARSKITE

«ad

12. (Coat.)

U - 9-4 to 11.3* 
Th = 1.9 to 2.956

Dana VII, p. 772

U = 56.3 to 58.4*

Dana VI, Appendix I, pp. 13-14

U s 73.7*

Dana VII, pp. 624-625

U - 58.6*

An. Mineralogist, vol. 19, 
p. 235, 1934

= cuproaklodowskita

Mineral Aba., vol. 6, 
p. 345, 1936

- a hydrous copper,
uranium, and calcium sulfate 
of questionable validity

15.

- A hydrous
calcium and uranitni 
sulfate of questionable 
validity. The type ma 
terial of Vogl for 
uranochalcite and 
vogllanite has not been 
found. Present museum 
specimens bearing these 
names have proven to be 
cuprosklodowskite .

Vogl, J. F., Gan#ver- 
hlltniase uad Mineral- 
reichtum Joachinrthals, 
Teplitz, 1B57 * 

Vestnlk tralovste Ceske 
Spoleenostln&uk, 1935, 
article VII, pp. 1-36

If r 66.2 to 70.1* 

Dana VII, pp. 629-631

U s 8.7*

Dana VII, p. 803

) 2 .3H20?

0 s 52.1*

Aa. Mineralogist, vol. 7, 
p. 162, 1922

= dewindite? -

Am. Mineralogist, vol. 7, 
pp. 196-197, 1922
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21

17.

18.

19.

Contains uranium, water, 
and carbonate* Validity 
of species is questionable.

Soc. beige geologie Bull., 
vol. 70, pp. 212-225, 1947

May be tantalum equiralent 
of betafite. May be mi c ro 
ll te.

Tavora, E., Oniversity
of Br&sil 

Personal communication,
Oct. 1949

U = 10.4*

Dana VII, p. 805

Ho chemical analysis has 
been made.

May be related to sklodowsklte.

As. Mineralogist, vol. 11, 
p. 168, 1926

U * 51.0*

Am. Mineralogist, vol. 10, 
p. 131, 1925

20. EPIIAKTHIHE

No good chemical analysis 
has been made.

An alteration product of 
ianthinite.

Am. Mineralogist, vol. 32, 
pp. 344-350, 1947

22.

Ce,Ca,Fe?,Th)(Ti,Cb) 200

Also aeschynite. In 
eschynite-prlorite series.

Th - 9-9 to 15.4$ 

Dana TO, pp. 793-796^

[T,Ca,Ce,U,Th) (Cb,Ta,Ti) 206 

In euxenite-polycrase 'series,

0 = 3-0 to 9.05f 
Th « up to 4»3^

Dana VII, pp. 7^7-791

Lvndochite - variety of 
euxenite

0 s 0.6*, Th s 4.3*

Dana VII, pp. 787, 789-791

Tanteuxenite - variety of 
euxenite

U = 3*0 to 3.S*, Th = tr. 

Dana VII, pp. 787, 789-790

A a T,Br,TJ,Th 
B = Cb,Ta,Ti,Fe

U a 1.7*, Th » 0.5*

May belong to euxenite- 
polycrase series.

Dana VII, pp. 792-793

Toddite - possibly a mixture 
of coluablte and euzenite*

0 3 9.3*, Th * 0.4* 

Dana VII, pp. 785-786
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23.
r,Er,Ce,Fe)(Cb,Ta,Ti)0,

In fergneonite-forsanite 
series.

u = 0.8 to 6.3%
Th - 0.7 to 2.5* 

Dana YII, pp. 757-762

JLjjejj^oJLJte - synonyic of 
fergusonite? A poorly 
defined substance, possibly 
an altered oossite.

Dana VII, pp. 762, 778-779

Arrhenitt - an altered 
fergusonite

Dana VII, p. 762

Bragite - synonym of 
fergiisonite

U = 1.7%

Dana VII, PP . 757, 759, 76l

23.

- synonym of 
fergusonite

Dana VII, pp- 757, 76l

RijgjSrite - synonym of 
fergusonite

U - 0.09*, Th = tr. 

Dana VII, pp. 757-75S, 76(^762 

- an altered
fergueonite

Dana VII, pp. 757, 761-762

- synonym of
fergusonitt

n r 0.8 to 6.3%

Dana VII, pp. 757, 759-760, 762

25.

26.

27.

(Cont.)

- synonym of
fergusonite

Dana VII, pp. 757, 760-761

(U,Th,Ca)(Ta,Cb,Ti)04

In fergusonite-foroanite 
series.

U * 1.1*, Tb = 1.1*

Dana VII, pp. 758, 760, 762

U = 70.1 to 70.8* 

Dana VII, pp. 628-629

Mo actual analysis is 
available.

May be the nanganeae 
analogue of torbernite

Dana VI, p. 860

Generic ters for mirier ale 
occurring as alteration 
products of uraninite and 
not otherrdFe identified.

Group includes silicates, 
phosphates, and oxides.

U = 31.3 to 70.1* 
Th » up to 22.0*

Dana HI, pp. 622-625

* synonym of gucsdte 

U s 57.2* 

Dana VII, pp. 622-62%
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27. GSSSH (Cont.)

Pi\tJRite - eynonyE of guwdte 

Dana VII, pp. 622-624

e - synonym of

32.

Alteration product of yttrlan 
uraninite .

Dana VII, pp. 622-624

28. lAKTHIHITE 
2&02 .7H20?

U = 70.3*

Dana VII, pp. 633-634-

29. IS

U = 19.3*

Dana VII, p. 766

30.

U = 55O to 61.1*

An. Mineralogist, vol. U , 
pp. 1-5, 1926

.joha unite

Arc. |fin«r&logiBt, vol. 11, 
pp. 1-5, 1926

31. KASOLITE

U ^ 43-6 to 44-5*

Am. Mineralogist, vol. 7, 
pp. 128-129, 1922

33.

Also cbloplnite, fclopinite

Hay be related to mixenite- 
polycrase seriee.

U « 7.2*, Th = 1.9* 

Dana VII, p. 792

U = 34-3*

Dana VI, p. 308

Oranothallit* - «ynony» of 
liebigite

Frondel, C., Harvard
University 

Personal eoranznlcation

Fl^therile ~ synonym of 
uranothallite

Dana VI, p. 307

U 9 19.7*, Th ~ up to 39.9*
\

Dana VI, appendix I, p. 44 

Hydrothoritf

Alteration product of 
 ackintoshite .

U « 1.9*, Th = 50.7*

AD. Mineralogist, vol. 13, 
p. 570, 1928
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34- JSiC£INTOSRJli (Cont.) 38.

35.

Alteration product of 
nackintoshite.

U » 24.4*, Th - 27.4*

Am. Mineralogist, vol. 13, 
pp. 464-465, 1928

LNpIT£

U = 31.2*, Th = 22.7*

Am. Mineralogist, vol. 16, 
p. 472, 1931

- close to
aaitlendite

U - 33.7*, Th = 21,4*

Am. Mineralogist, vol. 16, 
p. 409, 1931

36. JSASUH21
Hydra ted lead uranium oxide.

Validity of species ic
questionable.

Soc. beige geologic Bull., 
vol. 70, pp. 212-225, 
1947

37.
Sulfate of uraniuK and 
calcine.

Validity of species ie 
questionable.

Dana VI, p. 978

Essentially (Ce^j, 
containing ThO^ and Si02

Th - coimnonly 8%, hat up 
to 260C ip reported.

Davideon, C. F., Geol.
Survey Great Britain

Personal coraaoni cation

Dam VI/pp. 749-752 

- synonyB of
 onazite

Dana VI, pp. 749, 752

gdwardaite - synonym of
 onazite

Dana VI, p. 749

- synonym of oonazite

Dana VI, pp. 749, 752

fveite - ii^aire nonazite 

Dana VI, p. 752

- synonym of monazite

Dana VI, p. 749

- synonym of
monazlte

Dana VI, p. 749

- synonys of
aooazite

Dana VI, p. 749

- eynonyn of
aonar-ite

Dana VI, pp. 749, 751-752 

- synonym of oonacite

Dana VI, pp. 749, 752
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39-

Validity of species 
questionable*

u = 13.0*
Dana VII, p. 772

0 = 80.5*

Am. Mineralogist, vol. 32, 
pp. 344-350, 1947

41.

U - 26.8*

Am. Mineralogist, vol. 8, 
p. 150, 1923

A lead, calciutt, uranium 
phosphate.

U = 57.35^

Frondel, C., Harvard
University 

Personal conaaznication

POLYCPASE 
(Y,Ca,Ce,U,Th)(Ti,Cb,Ta) 206

In euxenite-polycraee series

U * 5-5 to 12. & 
Th = up to k-7%

Dana VII, pp. 787-791

A = C&.Fej. 

Th « 3.^$

Dana VII, pp. 7^6-766

47.

48.

49.

jHpB^g^Tg^g-jg^ A

Y,Er,Ca,F«2,!h)(Ti,Cb)206

In eschynite-priorlt^ 
series.

U * 0.4 to 3.4* 
Th = 0.5 to L4.95K

Dana VII, pp. 793-796

Blontstrandine - synonym of 
priori te

Also, bloBPtrendinite 

Dana VII, pp. 793-796

CaO . 2UO, . 

U ». 21.

An. Mineralogist, vol. 8, 
p. 187, 1923

U. S. Geol. Survey 
Bull. 750, pp. 68-70, 
1935

tr = 58.5*

Am. Mineralogist, vol. 
p. 244, 1929

Contains Pb and IT.

Validity of species is 
questionable.

Soc. beige geologie Bull., 
vol. 70, pp. 212-225, 
1947

Validity of species is
questionable.

0 = 72.1*

Miner a log. Mag., vol.
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50. SALEEITE

51.

52.

An. Mineralogist, TO!. 19, 
p. 36, 1934

IMARSKITE
I,£r,lJ,Ce,Fe,Th) (Cb,

tf = 8.4 to 16.1* 
Th * up to 3»7*

Dana VII, pp. 797-300

- mixture of 
samarsklie and parallel
growths of co.lumbit«.

Dana VII, pp. 797, 799

e - synonym of
samarskite

Dana 711, p. 797

Hydro saaar ski te - an altered 
samaraklte

Dana VII, pp. 799-300

Pluaboniobite - a coluabate of 
T,fl,Pb,Fe,etc.

May be a plumbian variety of 
saaarsklte.

Dana VII, p. 300

e - synonym of saoarskite

Dana VII, p. 600

Ur&notantalite - synonym of 
saaarskite

Dana VII, p. 797

ite - synonym of
sanarskite

Dana VII, pp. 300-801

- synonyia of
saaarskite 
Dana VII

41103 

U =

Am. Xinaralogist, vol. 3, 
pp. 67-69, 1923

53-

55.

56.

57.

U s 29.056

AB. Mineralogist, vol. 33, 
pp. 152-157, 1948

Pakeite - synonym of 
schroeckingerita

0 = 47.2^

Am. Mineralogist, vol. 34, 
pp. 109-120, 1949

Composition needs to be checked, 

U = 73.1*

Am. Mineralogist, vol. 24, 
p. 658, 1939

IT = 58.4*

An. Mineralogist, vol. 10, 
p. 132, 1925

£^oJ*£&&. ^ synonym of 
sklodowskite

Am. Mineralogist, vol. 9, 
p. 156, 1924

0 - 77. <#

Mineral Abs., vol. 3, p. 371,
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58.
A hydrated carbonate of 
U and Pb.

Validity of species is 
questionable.

Soc. beige geologie Bull., 
vol. 70, pp. 212-225, 1947

59. SWARTZITI

60.

0 = 33-656

Milton, G., U. S. Geol. Survey 
Personal comnnnicaticn

(Th,U)02

Forms series with uraninite

U * 15.9 to 39.0* 
Th ~ 33.7 to 81.556

Dana VI J, pp. 620-622

flranothor.ianite * uraniuit-rich 
neater of series

U = up to 9.Q56
Th = 25.2 to 62.756

Dana VI, pp. <4d

Auerlite - phosphatian variety of 
thorite

Th s 60.7 to 61.5* 

Dana VI, pp. 488-490

Ca^cipthprite - variety of 
thorite

Th = 52.35C 

Dana VI, p. 489

(Cont.)

- uranoan thorite 

U = 9.4SK, Th = 25.4*

Am. Mineralogist, vol. 18, 
p. 223, 1933

J^jcragite - variety of thorite

Th ~ 31.656

Dana VI, p. 489 

Ferroffiprite - a ferrian thorite

U = 2.456, Th = 54.056

AJQ. Mineralogist, vol. 14, 
p. 78, 1929

Freyalitg - variety of thorite 

Th - 25.2J6 

Dana VI, p. 489

Hyblite - (both alpha and beta) - 
hydrous basic sulfo-silicate 
of^Th, with Binor U, Fe, and 
Pb.

An alteration product of 
thorite.

Am. Mineralogist, vol. 12, 
pp. 368-372, 1927

Oranfiite - synonym of thorite

U = 1.CW5, Th = 62.756

Dana VI, pp. 488-489 

OranotfeQr;l;t6 - uranoan thorite

U = 7.4 to 13-9% 
Th = 38.2 to 42.356

Dana VI, pp. 488-489
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62.

Compare MAITLAMDITE, p. 

0 = 20.2*, Th » 36.3* 

Dana VI, p. 893

QhlorothprjLtf - synonym of 
thorogummite

Dana VI, p. 893 

63. THOROTUNGSTO'E

06.

65.

Th - H.O*

Am. Mineralogist, vol. 13, 
p. 159, 1928

TORBERNITE 
Cu(U0

0 = 51.2 to 56.0$

Dana VI, pp. 856-857

Chalcolite - synonym of 
torbernite

Cujprouranite - synonym of 
torbernite

Mel&cbaleollte - synonym of 
Beta torbernite

Jtelatorbej-nite 
CuCtTO^ 2^p 2   ̂ 2°

U = 565K

Mlneralog. Mag., vol. 17,
pp. 326-339, 1916

nite = torbernite-autunite 
group

Dana VI, pp. 856-857

Oranophyllite - synonym of 
torbernite

67.

68.

n = 9-10, but may be 
down to L,.

0 = ^7.1 to 59-0^

Am. Mineralogist, vol. 12, 
p. 382, 1927

Calciocarnotite - synonym of 
tyuyamunite

Ferghanlte - probe bly identical 
with tyuyamunite but original 
descriptions indicate minerals 
may be different.

Frondei, C., Harvard
University 

Personal co POT mi cation

Hydrous sulfat* of 0 and Cu. 

U = 61.0J6 

Dana VI, p. 978

foanocher - synonym of 
uraconlte

(between U02 and ^303, 
with If^ predominant)

0 = ^6.^ to 97.65g 
Th * up to 12.2*

Dana VII, pp. 611-620

Thorian uraninite (0,Th)02 

0 = 68.3*, Th - 5-3* 

Dana VII, pp. 611-614

- uraninite with

= 57.5%

rare earths

0 - 57.0*, Th r ^.o*

Dana VII, pp. 611, 613-6U
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68 1 URANINITE (Cont.)

£oraclte - synonym of uraninite 

Dana VII, pp. 611, 615, 617

Masturan - synonym of pitch- 
blende

Dana VII, pp. 611, 6U, 617

Nlvenite - uraninite with rare 
earths

U = 57.8*, Th = 5-9*

Dana VII, pp. 6ll, 613-615, 617

Pitchblende - colloform and massive 
uraninite

U = 56.9 to 82.9* 

Dana VII, pp. 611-619 

fllHahite - synonym of uraninite 

Dana VII, pp. 611, 613, 617 

e - synonym of

70.

uraninite

Dana VII, pp. 611, 613

n - synonym of
uraninite 

UHAHQCIHCITE

Barium analogue of autunite

U - 51.3*

Dana VI, p. 859

70- URANQPHAME 
Ca(ud

U = ^8.1 to 60.4* 

Dana VI, p. 699

(Cont.)

Beta-uranophane - polymorph 
of urano0ian«

Mova^ek, R., yVestnik 
Kr4lovsk:e' Ceske Spol., 
article VII, pp. 1-36, 
1935

Lambert it e - synonym of 
uranophane

Am. Mineralogist, vol. 11, 
pp. 155-157, 1926

- a mixture of toeta- 
uranophane, some tyuyaminite, 
and caloite.

Frondel, C», Harvard
University 

Personal communication

Pr&notll - synonym of uranophane 

U ~ 56.7 to 60.2* 

Dana VI, p. 699

17)H20

U s 69-6 to 69.9*

Ifovacek, R., Vestnik 
Kralovske Ceske Spol., 
article VII, pp. 1-36, 
1935

72. UR4B3SPATH1SI
Hydrated uranyl phosphate?

Composition unknown

Mineralog. lag., vol. 17, 
pp. 221-236, 1915
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U = 45.9 to 43-3* 

Dana VII, p. 631

URAHDSPIHTTE 
Ca(UO^(XsO^) 2   S-iaH-jO

U = 53-4*

Dana VI, pp. 858-859 

UVANITE

176

U = 32.9*

Mineralog. Mag., vol. 17,
p. 359, 1916 

Washington Aead. Sci. Jour.,
vol. 4, p. 576, 1914

VANDENBRANDEITE 
,2H20

77

U = 63-5 to 64.3$ 

Dana VII, pp. 632-633

Oranolepldite - synonym of 
vandenbrandeite

Am. Mineralogist, vol. 19, 
pp. 235-236, 1934

VANDENDRI SSSCHEITE 
Hydrous lead uranium oxide.

Validity of species ia 
questionable.

Soc. beige geologic Bull., 
vol. 70, pp. 212-225, 1947

78. IQGLITE

U = 34.7JJ

Dana VI, p. 308

79-

U = 13.5 to 17.036 

Dana VI, p. 860

Neues Jahrb., 44, Abt. A,
1948, Evans, H. T. 

Personal communication, 1949

80. ZEPHSRITE
Cu(5o2) 2 (AsO^) 2 .8H20

u « 50.456
Dana VI, p. 857

U = 64.9 to 67.4* 

Dana VI, p. 978
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GROUP B. MZKEEALS WITH MINOR AHOUWTS OF URANIUM ABB THORIUM

1. ALLAKITE

2.

3-

TJ = 0.017/6, Th = up to 3-2# 

Dana VI, pp. 522-526

Magatelite - phosphatian variety 
of allanite

Th s 0.8$

AB. Mineralogist, vol. 16, 
pp. 343-344, 1931

Qrthitc - synonym of allanite

Ittro-orthite (also, yttrivun 
orthite) - synonym of allanite

Mineralog. Mag., vol. 23, 
p. 639, 1934

A hydrocarbon, nickeliferous 
and uraniferotss; coapare kola 
and thucolite.

U - 0.00293^

AB. Mineralogist, vol. 19 > 
pp. 426-428, 1934

Aauhal ti te . broggite . and carburan 
are siinilar »te rials

(Ce,La)FC03

U and Th present bat less 
than 1%.

U. S. Geol. Survey, 
Bbnuscript report

Dana VI, p. 291

5-

Th = 0. 

Dana VI, pp

U .r 0.4$, Th = 0.3JJ

AB. Mineralogist, vol. 25, 
pp. 381-404, 1940

A oosplex silicate of 
Xa,lBi,Ga, and Tl.

Th = 0.055t

Aead. Sei. URSS Bull., 
pp. 153-157, 1938

7-
C*2BaF(C03) 3

Th ~ up to 0.2756 

Dana VI, appendix II, p. 31 

8. CORVUSIT

Validity of species is 
questionable .

9 r i.o to 2.8^

AB. Mineralogist, vol. 18, 
pp. 195-205, 1933

9. DAVIDITE
Contains Ti, Fe, rare earths, 
0, V, and Cr.

U s 8.15K, Th = 0.123^ 

Dana VII, p. 542

Royal Soc. 8. Australia Trans., 
vol. 68, p. 334, 1944
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10.

13-

U*

Th =

A cad. Sci. URSS, Conptes r endue, 
52, pp. 69-71, 1946

or 

Also hjelidte.

A - I,Fe2,B*,Ito,Ca
B = Cb,Ta,Sn,W

U = 4-0 to 4-3*

Dana VII, pp. 779-780

. HOKUTOLITE
Variety of barlte. Radio 
active mixture of Pb and Be. 
sulfate. Probably contains 
Ra,Th, and U.

Mineralog. Mag*, vol. 16, 
p. 362, 1913

Anglesobarite - synonym of 
hokutolite

A complex silicate of Ha,Ca, 
Th,Ce, and Ti.

Th = Q.7%

Dana VI, pp. 720-721

Rock with hydrocarbon and 
uranium.

Form in which uranium is 
present is unknown.

AB. Chem. Soc. Jour., 
vol. 52, pp 
1930

See alao anthrazoJLite 
and thueolite.

15- LOTO2ERITE
Coiaplex silicate of Ti and Zr.

Th = 0.50*

Acad. Sci. tJRSS, CoB^tes 
rendus, 25, p. 735, 1939

16- JELAMOCERITE
Chiefly a boro-silicate of 
the Ce and T aetale.

Th = 1.516

Dana VI, pp. 4U-415 

Caryocerite - near raelanocerite 

Tb = 12.056 

Dana VI, p. 415 

17.
(fe,Ca) 2(Ta,Cb)06(0,OH,F)

In pyrochlore-Bicrolite 
series.

IT = up to 5.1/^, Th = 0.25C 

Dana VII, pp. 74B-754

.Qa^ciQ.tantallte - possibly 
a adxture of adcrolit* 
and tantelite.

Dana VH, p. 787

ggddajdte - synonym of micro- 
lite

Dana VII, p.

- an alteration 
product of giopsonite* later 
identified with microlite.

Dana VII, p. 755

Neotaja.taJ.j-te - an altered Bicro  
lite with co^oBition close 
to tantalite.

U = tr.

Dana VII, pp. 748, 750-751, 753
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Complex silicate of 
Ia,Ca,Ce, and Ti.

Th s 0.3$

Dana VI, pp. 721-722

Also, Zentralbl. Min. A, 
pp. 76-79, 1934

19. PISEKITE
Essentially a columbate- 
tantalate-titanate of tf 
and rare earths, with Th 
and Sn. Ho quantitative 
analysis available. May 
be related to ampangabeite.

20. PIEOCHLOP.E (Coat.)

20.

Dana VII, pp. 807-808

a,Ca) 2(Cb,Ta) 20£>F

In pyrochlore-mierolite 
series.

U = up to 14.0$ 
Th ~ up to 4-4$

Dana VII, pp. 748-754 

Azorlte - synonym of pyrochlore

ChalcQ^aiaprite - synonym of 
pyrochlore

Dana VII, pp. 748, 750, 754

Ellgworthite - composition is 
close to pyrochlore, but 
analyses show it is relative 
ly high in U and H^O and low 
in alialics.

U * 17.1$

Dana VII, pp. 748, 75O-752

21.

- siadltr in
to chalcoltn^rite .

An altered pyrochlore? 

Dana VII, pp. 743, 754 

- nraiiian
pyrochlore

U s 14-0^, Tn = 0.5$ 

Dana VII, pp. 748, 750-752 

Koppite - synonyis of pyrocfelore 

Dana VII, pp. 743, 750, 752 

- synonym of
pyrochlore 

Th = 0.2$

Dana VII, pp. 748, 750-752 

Pyrrhite - synonym of pyrochlore 

Dana VII, pp. 743, 752, 754

silicate of Ha,Ca, 
Ce, end Ti.

Th ~ snail amounts 

Dana VI, p. 722

- a mixture of 
rinkite and eeolite

- alteration product
of rinkite?

U = up to 0.01$

Th = up to 0.7$

- alteration
product of rinkite. 

Th = about 1$
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22.

23.

24.

5.

26.

Complex silicate of 
Na,Ca,Ce, and Zr.

Th ~ up to 0.41$

Am. Mineralogist, vol. U, 
p. 289, 1926

Acad. Sci., URSS Bull. 20, 
p. 1181, 1926

An yttrium silicate. 

U - 0.4* 

Dana VI, p. 1047

Complex silicate of rare 
earths, Th,Sa,K,Fe,Mn,Mg, 
P,Be,Al, and Ta, with (OH) 
and F.

Th = 6.2£

Dana VI, p. 415

Also, Neue.s Jahrb.,
Beilage-Band 64, Abt. A, 
pp. 235-249, 1931

Complex silicate of rare 
earths, Fe,!&i,Mg,Ca,Al,Ti, 
Th, and U.

Also chevkinite

U = 2.3*, Th = up to 18.4*

An. Mineralogist, vol. 31, 
pp. 582-588, 1946

Alteration product of 
yttrialite.

Th = 0.3*

Sci. Papers last. Phys.
Chem. Res. (Tokyo),
vol. 34, PP- 832-841, 1938

The originally described 
tengerite, Dana VI, pp. 306- 
307, is a different mineral, 
supposedly berylliua yttriiui 
carbonate; no published analysis.

27.

Related to yt trial! te

Dana VI, appendix I, p. 68

28.
A hydrocarbon.

See kolffi and anthraxollte.

U = 4-7^, Th = 42. 5# - 
these percentages are from 
the ash which is only about 
1 percent by weight of total 
material.

Am. Mineralogist, vol. 13, 
pp. 419-448, 1928

29.
A boro-silicate of the cerium 
and yttrium metals, calcium, 
and thorium, also containing 
fluorine. Exact formla un 
certain.

Th = 7.5 to 8.3* 

Dana VI, p. 416

30. TBRAUTE
A hydra ted copper vanadata q£ 
dubious validity reported to 
contain 3.2^ U.

A cad. Sci. St. Peter sbourg, 
Bull. 3, p. 185, 1909

31.
A hydra ted vanadium oxide, 
perhaps J^VgO^.VgQj.fSIjiO, re 
ported to contain up to 0.5$ 9.

9* 3. Gaol. Survey Ball. 750, 
. 63 1924
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32. VQLBQR15ITE 37.

33.

Menadkevich and Volkov, C. R«, 
Acad. Sci., URSS, 43, 1926

Calciovolborthite 
Calcium end-member in 
volborthite series:

Nenadkerich and Volkov, C. R., 
Acad. Sci., URSS, 43, 1926

111 -defined mixture and alter 
ation product of minerals high 
in Cb,Ta,Ti,Si, and T.

Dana VII, p. 801

fluolalte
A mixture similar to wliklte.

Th - 1.8 to 3-5$ 

Dana VII, p. 801

34.

U = up to 3.656 
Th = 0.4 to 2.956

Dana VI, pp. 743-749

35. YTTRIALITE
Silicate of Th and T 
metals chiefly.

U = 0.8*, Th = 10.5$ 

Dana VI, p. 512

36. !

U = 2.3>6, Th = 7.756 

Dana VII, p. 793

38.

U « 3*4 to 3«9£ 
Th = 0.6 to 0.7$

Dana VI, pp. 763-764 

YttroQolimb?.te is similar

Am. Mineralogist, vol. 25, 
p. 155, 1940

ZrSiO^

U and Th very low in 
most samples, but up to 
2.7$ IT, and up to 13.1$ 
Th reported.

Dana VI, pp. 482*486

Variety of zircon, near 
cyrtolite.

Th = 13.1$?

Dana VI, pp. 487-4S8

Calyptolite
Probably altered zircon.

Dana VI, pp. 482, 486

Qyrto^ite
Altered zircon, containing U,
Th, T, and other rare earths.

U s up to 1.4$ 

Dana VI, p. 487

- synonym of zlrcoa

U = tr., Th = 1.3$

Am. mineralogist, rol. U, 
p. 137, 1926
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38. ZIRCON (Cont.)

Hoegtveitite 
May be alrite.

Am. Mineralogist, vol. 12, 
p. 97, 1927

lla_egite - synonym of zircon

U " 2.4 to 2.7% 
Th = 2.5 to 4-4*

Chem. Soc. Japan Jour., 
vol. 42, p. 1, 1921

Also, Mineral Aba., vol. 2, 
p. 36, 1923

Qerstedite 
Altered zircon.

Dana VI, p. 436 

Qyaaalite - synonym of zircon 

Th = 0.555

An. Mineralogist, vol. 11, 
pp. 137-138, 1926

T&cjiyaphaltlte 
Probably altered zircon.

Dana VI, p. 486

- synonym of zircon

Also, yamaguchilite

Contains ^^ an^ rare earths*

Mineralog. Mag., vol. 24, 
p. 626, 1937

39. 2IRKELITE
(Ca,Fe,Th,U) 2(Ti,Zr) 205?

U = 1.45^, Th = 6.4$ 

Dana VII, p. 740
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GROUP C. MINERALS 1HICH SHOULD BE TESTED FOR URANIUM AMD THORIUM

1.
CaY phosphate silicate

Am* Mineralogist, vol. 24, 
p. 66, 1939

2.
Carbonate of Sr and rare 
earths.

Mineral Abe,, vol. 1, 
p. 148, 1920

3- ANCYLITE

Dana VI, appendix II, 
pp. 5-6

Weibyite
Related to ancylite

Dana VI, pp . 291-292

Silicate of scandium, with 
Fe, Na, and rare earths.

Mineral Abs., vol. 8, 
p. 105, 1941

5-

6.

3(Ce,La,Pr,Sd)^Si3015

Dana VI, appendix II, p. 14

A cerium-silicate apatite?

Daaa VI, appendix II, 
pp. 19-20

7. BUSZITEBUSS1T1S
Silicate of rare earths

Am. Mineralogist, vol. 14, 
pp. 438-439, 1929

8. CEKOSITE 
2CaO.(Ce,

Also fcainosite

Am. Mineralogist, vol. 15, 
pp. 205-219, 1930
v 

9- CHURCHITE
A hydrous phosphate of cerium 
and oaloium.

Dana VI, p. 820

10.
Hydrous silicate of Ce, 
Y,Fe,Mn,Al, and Ca.

A mix tore of homilite with 
a mineral in the melanocerite 
group?

Dana VI, pp. 416, 507

11.
Phosphate- silicate of rare 
earths, Al, Ca, and 8a.

Mineral og. Mag., vol* 14, 
p. 343, 1907

12.
X5I2Si6018(OH,Cl) 

X = Ca, Ma, Ce, etc. 

T = Zr, Fe, Cb, etc. 

Dana VI, pp. 409-412

Eucoli^e
Same as eudialyte, but with
different optical sign.

Dana VI, pp. 409--412

13-

Dana VI, appendix II, p. 42
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14-

Am. Mineralogist, vol. 6, 
p. 119, 1921

VI, pp. 509-512

Ca2(Ce , Al , Mn

Mlneralog. Hag,, rol. 13, 
p. 368, 1903

VI, pp. 302-303, 
also Dana V, p. 710

Silicate of the rare 
earths.

Mineral ADA*, rol. 10, 
p. 245,

19-

Dana VII, p. 76?

Tttaao-coltufcat* of I» 
Fa, and Ta.

Validity of Is

Am. H logtst, vol. 32, 
, 1947

£A8SIQB

Dana fl, pp. 290-291

21- (Cont.)

Related to parisite.

Mineralog. Mag., vol. 13, 
pp. 207-208, 1902

23.

PeroTskite
CaTiO, - Bone analyses show
rare earths.

Dana VII, pp. 73O-734 

Prsanalrte ~ synoayv of«*fl*f»»jBf»»*»»B»)»B**"*»»^"»t»**r«"»*»* » t*7

perovskite; analysis shows 
rare earths.

Dana VII, pp. 730-732 

ISajElte - in peroTskite group 

Analysis shows rare earths. 

Dana VII, pp. 730-733

frpparite - end aeaber in 
perovskite-knopite~loparite 
series.

Perhaps («a,Ce,Ca)2(Ti,C^)206 

Dana VII, pp. 730, 732-734

de arseaate of ftt, Cu, and 
rare earths*

Dana VI, appendix I, p, 59

24*
phosphate of Oe and 

groups; perhaps (C

Also rhabdophane 

Dana VI, p. 820
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RHABDQPHAfTLTE (Cont.)

- synonym of
rhabdophanite 

Dana ¥1, p. 820 

,IG]
[Ca,T,Sb,M*5 2(W,Ta,Cb) 2(0,OH) 7 

Dana Til, p. 757

26. SPHERE
Essentially CaTiSi2Oc> bat 
commonly contains rare earths, 
columbium, and other eleaents.

An. Mineralogist, rol. 32, 
pp. 637-642, 1947

= yttrian sphene

Dana ?!> p. 717

Yttrotifoaite - synonym of 
keilhauite

27. TBORTYEIITE

Am. Mineralogist! vol. 7, 
pp. 195-196, 1922

Befansaite - synonym of 
thortveitite

Am. Mineralogist, vol. 11, 
p. 137, 1926

28. TORUgBQgMITS
Chiefly R3(F,OH)(SiOA) 2

R - Ce,(La,Nd),Al,Fc,«n,Mg,Ca

Aft. Mineralogist, vol. 6, 
pp. 118-119, 1921

29- WElMSCHSIBCItE

Am. Mineralogist, vol. 29, 
pp. 97-107, 19U
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GROUP D. MINERALS WHICH ARE NON-URANIUM- OR NOH -THORIUM- BEARING, 
EOT WHICH HAVB BEEi REPORTED TO CQltAIH IMWRITISS OR 
ISTERGROffTHS OF URANIUM, THORIUM, OR RARE-EARTH MINERALS

1. BADDELEYTTE 2.

Analyses show traces of 
rare earths*

Dana VII, pp. 607-610

- mixture of 
fibrous baddeleyite, 
zircon, altered zircon, 
and other minerals.

Dana Vll, p. 610

Caldasity - mixtiare of 
baddeleyite, zireon, 
altered zircon, and 
other minerals.

Dana VII, p. 610

Zir^lt^ - mixture of 
baddeleyite, zircon, 
altered sir con and 
other minerels.

(Coat,)

U = up to 1.7>t 

Dana VII, pp. 780-785 

ier^te - synonym of columMte 

Also baierine 

Dana HI, p. 780 

nlte * synonym of columMte 

Dana VII, p. 780

F^rrocoluatdie - synonym of 
colnafatte

Dana VII, pp. 780, 783

Ferro-ilpenJte - synonym of 
columbite

Dana VII, pp. 780, 785

- synonym of
tant&Hte

Dana VII, pp. 780, 783

- synonym of
eoluaifcite

Dana VH, pp. 780, 784

eolumbite

Dena VH, pp. 780, 785 

- cynonya of
tantallte

Dana VII, p. 780

- variety of
colnubite

Dana VII, pp. 780^ 7$3, 785 

*  ynonyaof
tantalit*

Dana VH,H>. 780, 783-784 

* synonyn of
tant&llt*

Dana VII, p. 780
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OPAL

5.

6.

7.

Some samples, especially 
those of deep-purple color, 
show radioactivity, this 
generally can be shown to 
be due to inclusions of 
uranium minerals, but the 
fluorite Itself oay possibly 
contain traces of uranium.

Dana VI, pp. 161-164

Yttrocerite
CaF2 with varying amounts of
(I,Ce)F3 .

Dana VI, p. 182

Yttrofluorite - yttrian variety 
of fluorite

Mineralog. Mag., vol. 16, 
p. 376, 1913

FRANGOLITE
An apatite which is an impor- 
tant constituent of many 
phosphate rocks, but which 
analyses show contain very 
little rare earths.

Dana VI, pp. 762, 764

Colombian rutile.

Dana VII, pp. 554, 557, 560

Analysis shows rare earths. 

Dana VII, pp. 773-774

KATAMGITf 
H^CuSiO^ f H20?

Is identical with ehryso- 
colla; found together with 
uranium minerals in Katanga, 
Belgian Congo.

Am. Mineralogist, vol. 8, 
p. 39, 1923

Some varieties show green 
fluorescence doe to uranium 
content.

9. PYROJPRPHITE

10.

Some specimens are uranifcrous

Zeitschr. Kristallographie, 
vol. 62, pp. 1.77-178, 1925

APOLITE

A fluorescent variety contains 
0.023% TJ.

Chemie der Erde, vol. 9, 
pp. 139-U4, 1934-35

Mixture largely of ilmenite, 
similar to davldlte.

Dana VII, p. 542

12.
Tantalian rutile.

Dana VII, pp. 554, 557-560 

13- TAPIOLTTE SERIES

pasai tero tantali te - synonym of 
ixiolite

Dana VII, p. 778 

Ixiolite - isy be equal to tapiolite

I«ma VII, p. 778 

Ixionolite - synonym of ixiolite

Mossite 
Fe(Cb,Ta)206

Dana VII, pp. 775-777



13, ItflOLgg SggES (Cont.) 

- synonym of
taplolite

Dana VII, pp. 775-778

ITapiojLite 
FeTa206

Dana VII, pp. 775-777


